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DETAILED ACTION 

This Office action is responsive to the amendment filed 1/8/2008. Claims 1-7 and 48-85 
are pending. Applicants' arguments and amendments have been carefully considered, but they 
are not persuasive and do not place the claims in condition for allowance. Accordingly, this 
action has been made FINAL. 

Response to Arguments 

Applicant argues throughout the response on pages 11-13 that "Gary fails to disclose the 
limitation that the servo controller interface includes first and second interfaces for 
communicating with first and second processors at different rates ." However, such a limitation 
is not claimed in amended claims 63,71, and 79. Instead, Applicant merely claims a first bus 
operating at a first rate and a second bus operating at a second rate. Such a limitation does not 
limit the first rate being different from the second rate, merely that the first bus has an associated 
a first rate and the second bus has an associated rate. 

As it is well known in the art that each bus will have a clock rate associated with it, the 
claim limitation is met by the prior art of Gary et al because it is necessarily inherent that the 
buses 102 between the processors P0 and PI and the MUX must operate a respective rate, even if 
that rate is the same rate, in order to successfully send and receive data. Regardless whether 
those rates are the same are different, the buses 102 will operate at a respective rate in order to 
carry the data to and from the processors. The Examiner is calling the rate at which the bus 102 
operates with respect to the processor P0 as a "first rate" since the Examiner is considering the 
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processor P0 to be a first processor and the rate at which the other bus portion 102 operated with 
respect to processor PI as a "second rate" since the Examiner considers the processor PI to be a 
second processor. 

Applicant additionally argues on page 13 of the response that the Examiner's 
interpretation of a servo controller interface is improper. Applicant's supplied definition is not 
specifically claimed in the claims and therefore has not been given weight by the Examiner. The 
Examiner confirms that the buffer 104 is part of the servo controller interface as it plays a 
significant role in storing data is sent to and from the host from and to the disk, thereby 
"interfacing" between the host and disk. Column 3, lines 48-5 1 , of Gary states that the memory 
104 is indeed used as a data interface before storing data to the disk. Because figure 1 of Gary 
shows the buffer memory 104 connected to the disk controller 103 and that data is stored in the 
buffer memory before being sent to disk 107, it can be seen that the buffer 104 may therefore be 
considered to be "interfaced" between the servo controller 108 and the processor components, 
for one, of the disk controller 103. 

As such the grounds of rejection for claims 1-7 and 48-85 have been maintained and 
discussion regarding the newly claimed limitations is set forth below. 
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Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1(2) of such treaty in the English language. 

Claims 1, 3-6, 48-50, 52, 54-57, 59-61, 63, 65-71, 73-79, and 81-85 are rejected under 35 
U.S.C. 102(e) as being anticipated by Gary et al. (U.S. Patent No. 6,662,253). 

As per claims 1 and 52, Gary teaches an embedded disk controller (figure 1 sans elements 
101 and 107) having a servo controller (combination of elements 105 and 108), comprising: 

A servo controller interface (combination of all elements within element 103 and element 
104 of figure 1 except servo controller (elements 105 and 108)) that includes a speed-matching 
module 104 [3/48-5 1] and a pipeline control module 205 (shown in figures 2 and 3) such that at 
least two processors (P0 1 10 and PI 111), which are being considered to be first and second 
processors, share memory mapped registers without conflicts [4/65 - 5/13] and [5/29-49]. Gary 
teaches in section [4/65 - 5/13] that peripheral devices are shared among the processors PI and 
P0, wherein each device is memory mapped to a designated address space, and wherein that 
range of memory mapped addresses includes identification for registers. Therefore, it can be see 
that because the processors share the peripheral devices without conflict and each device has its 
own registers that are memory-mapped, that the processors share the memory mapped registers 
without conflicts. The pipeline control module 205 serializes access to the devices to one 
processor at a time as discussed in [5/29-49]. 
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As per claims 3 and 54, it is necessarily inherent that the bus element connecting the 
servo controller interface (defined supra) to the servo controller (also defined supra) operates at a 
given frequency. As such, claims 3 and 16 are anticipated since the claim only states that the 
servo controller and the servo controller interface must operate in the same or different frequency 
domains. Since the controller and the interface are in operation together (as the disk controller 
103 of Gary can used to access a disk medium 107) it is necessarily inherent that they are 
operating either in the same frequency domain or different frequency domains. 

As per claims 4,55,68,76, Gary teaches [3/45-51] that the speed matching module 104 
ensures communication between the host and the disk controller 103 without inserting wait states 
to the servo controller interface when writing to the servo controller. In other words, because of 
the difference in frequency domains in which the disk drive and host operate, all incoming write 
data is buffered in the speed-matching module 104 before being written to the hard drive 107. 
The write can then be supplied to the disk drive 107 via the servo controller (105+108) from the 
servo controller interface (defined supra) without the servo controller interface inserting wait 
states (between write data). Essentially (as known in the art) the speed-matching module allows 
the servo controller to find the location of the data that is to be written and then supplies the data 
to the servo interface to be written to the disk drive. This process repeats with the speed- 
matching module reading the data for next location of data to be written while the servo 
controller reads the disk drive to that data location. Then once the location has been accessed, 
the data is supplied from the interface to the controller (105+108); thereby preventing wait states 
or having the servo controller interface itself wait for the data from the host 101 while the 
controller rotates the disc heads to the proper location on the disk. 
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As per claims 5 and 56, according to Gary, because of the pipeline control module 205, 
the processors exclusively share access to the disk drive 107 [6/55-67], and a situation cannot 
arise where both processors are reading from the disk drive at the same time (i.e. read conflict). 

As per claims 6 and 57, the pipeline control module 205 comprises a hardware 
mechanism for indivisible register access [7/7-15] to the first or second processor. In other 
words, only one processor may be the owner of the peripheral's I/O register 301 (figure 1), 
thereby being able to access the peripheral [5/23-27]. 

As per claims 48,59,69,77, and 84 the pipeline control module 205 resolves conflict 
(simultaneous access request from both processors for the same resource) between the first and 
second processor transactions (for access control) [6/48-54] - the protocol logic 204 of the 
pipeline control module 205 (figure 1) implements the dynamic sharing of the peripherals with 
the processors. 

As per claims 49 and 60, as shown in figure 1, the first and second processor 
communicate with the servo controller via separate buses (both labeled 102) - [4/2-3]. 

As per claims 50 and 61, assuming processor PI is the owner of a given peripheral (in 
this case the disk drive 107 itself), the pipeline control module 205 will hold write access to the 
second processor P0 until the first processor releases the peripheral from its ownership - [6/55 - 
7/6]. 

As per claims 63,71, and 79, Gary teaches a first interface (connection between processor 
110 and bus 102) for communicating with a first processor 110 over a first bus 102 (figure 1) at a 
first rate (as it is well known in the art that buses use clock signals, and therefore communicate at 
a certain rate in any system that uses a bus, thus the Examiner is considering the rate at which the 
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bus 102 between the processor P0 and the MUX 205 communicate to be a "first rate") and a 
second interface (connection between processor 111 and bus 102) for communicating with a 
second processor 111 over a second bus 102 (figure 1) at a second rate (the Examiner is 
considering the rate at which the bus 102 between the processor PI and the MUX 205 
communicate to be a "second rate"). Since bus 102 is separated by a MUX 205, the Examiner is 
considering each bus connecting a respective processor 1 10,1 1 1 to be a separate bus despite 
identical numbering. Gary further teaches the servo controller interface (e.g. combination of all 
elements within element 103 and 104 of figure 1 except servo controller (elements 105 and 108)) 
selectively granting one of the first and second processors access to a servo controller (whichever 
processor supplies the "owner" signal - [4/37-40] and [5/28-49]. 

As per claims 65,73, and 81, Gary teaches the speed matching module 104 resolves 
conflicts between at least a first (host) and second (disk) clock domains [3/45-51]. 

As per claims 66,74, and 82, Gary teaches the speed matching module 104 transitions 
servo controller accesses (via buffering) from one of the first (host) and second clock domains 
(disk) to the other first and second clock domains [3/45-5 1 ] . As known in the art, a buffering 
element from one frequency domain writes data to a buffer while the element in the second 
frequency domain reads the data, thereby resolving the differences between the first and second 
domains. 

As per claims 67,75, and 83, it can be seen that the memory mapped registers are within 
the servo controller (105 and 108) since Gary teaches that each peripheral device attached to the 
MUX 205 has a peripheral register [4/65 - 5/2] that buffers data going to and coming from those 
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peripherals. It can therefore be seen that since the servo controller is attached to the peripheral, 
the memory mapped registers may be within the servo controller. 

As per claims 70,78, and 85, the servo controller interface, by means of the pipeline 
control module 205, delays a write access for one of the processors 1 10,1 1 1 during write 
conflicts. Assuming processor PI is the owner of a given peripheral (in this case the disk drive 
107 itself), the pipeline control module 205 will hold write access to the second processor P0 
until the first processor releases the peripheral from its ownership - [6/55 - 7/6], thereby 
overcoming write conflicts. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 2,53,64,72, and 80 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gary et al. (U.S. Patent No. 6,662,253). 

As per claims 2,53,64,72, and 80, the Examiner is taking Official Notice with regards to 
one processor operating at a first frequency and a second processor operating at a second 
frequency as it is well known in the art that processors may operate at unique frequencies. Gary 
teaches in [3/63-65] that the processors P0 and PI may be different to optimize particular tasks. 
Therefore, it would have been obvious to one having ordinary skill in the art to have modified 
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the disk controller of Gary in order to have used different processor frequencies to optimize the 
desired performance for the specific desired tasks. 

Claims 7,51,58, and 62 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gary et al. (U.S. Patent No. 6,662,253) in view of Snyder et al. (U.S. Patent No. 6,745,274). 

As per claims 7,51,58, and 62, Gary suggests the need for a processor that loses a race 
condition when vying for a common resource to be made aware that it failed to acquire the 
resource (to be able to reschedule the write data in one example presented by Gary) but does not 
specifically teach using a semaphore to control sharing access of the common resource. Snyder 
teaches a semaphore to synchronize access to a shared resource [1/22-25] and [2/26-38] without 
requiring special instructions to implement the synchronization control [8/31-36]. Further, 
Snyder teaches in [4/37-40] that the use of the semaphore allows for processor that did not 
successfully acquire the shared resource to "learn of the failure" and re-attempt to acquire the 
semaphore lock - thereby providing a resolution to the suggestion of Gary - [7/1 1-15]. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to have combined the disk controller system of Gary with the teaching of 
a semaphore of Snyder in order to have implemented a sharing technique that would have 
allowed a processor (pO, pi) of the system of Gary to have determined that it lost or did not 
acquire a shared resource when both processors simultaneously request access to the shared 
peripheral. Once the determination is made, the losing processor may vie for the semaphore lock 
again to access the peripheral once the other processor releases the lock (figure 2, step 200 of 
Snyder). 
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Further regarding claims 5 1 and 62, Snyder teaches that the hardware mechanism of the 
disk controller system of modified Gary can be a semaphore register [2/20-21]. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

"Clock Speed" 

(http://web.archive.Org/web/20030210202145/http://www.webopedia.com/TERM/C/clock_speed 
.html.) teaches that all buses use a clock rate. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SHANE M. THOMAS whose telephone number is (571) 272- 
4188. The examiner can normally be reached M-F 8:30 - 5:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt M. Kim can be reached at (571) 272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/Shane M Thomas/ 1 April 2008 

Primary Examiner, Art Unit 2186 

Shane M. Thomas 
Patent Examiner 



/Matt Kim/ 

Supervisory Patent Examiner, Art Unit 2186 



